Higher level of plasma bioactive molecule sphingosine 1-phosphate in women is associated with estrogen.
Both sphingosine 1-phosphate (S1P) and estrogen have been documented to play endothelial protective roles. However, it remains unclear whether estrogen could regulate the anabolism of the bioactive molecule S1P and the underlying mechanisms. In this study, 108 healthy participants were separated into three age groups, and their plasma S1P levels were analyzed by liquid chromatography tandem mass spectrometry. Results showed that the plasma S1P levels were significantly higher in women than those in men within the age of 16-55years old and higher in pre-menopausal than post-menopausal women. The experiment in C57 BL/6 mice confirmed the gender difference of plasma S1P level. In vitro study demonstrated that after the stimulation of 17β-estradiol (E2), S1P levels both in EA.hy926 cells and the culture media were increased about 9 and 3 times, respectively; the mRNA expression, the protein level and the activity of sphingosine kinase (SphK) 1, not SphK2, were markedly increased; the mRNA and protein expression of ATP-binding cassette transporter (ABC) C1, G2 and S1P transporter spinster homolog 2 (Spns2) were significantly elevated; furthermore, the mRNA and protein expressions of S1P receptors (S1PRs) 1-2 were increased in a time-dependent manner. This study suggests that E2 markedly improves S1P synthesis by activating SphK1 and induces S1P export via activating ABCC1, G2 and Spns2 from endothelium system, which may consequently lead to the gender difference of plasma S1P in adult human and mouse. The results of this study suggest that E2 may exert its vasculoprotective function by activation of the SphK1-S1P-S1PR signaling axis.